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(57) ABSTRACT 

An automated, real-time, reprogrammable monitoring and 
control system for portable, remote sensors and subjects 
includes one or more portable monitoring units, each of the 
portable monitoring units having a sensor, a location- 
determining device, and a sensor interface unit. Each sensor 
interface unit is separately configured to monitor its sensor 
and to transmit that sensor's data, via a digital wireless 
communications network, to a central monitoring device. 
The portable unit is carried or worn by a person or animal, 
or affixed to an inanimate subject. 
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REPROGRAMMABLE REMOTE SENSOR In accordance with the invention, an apparatus for 

MONITORING SYSTEM remotely monitoring and assessing the status of a subject 

includes a portable monitoring unit comprising at least one 

This application is a continuation of application Ser. No. automatic sensor associated with the subject, a portable-unit 

08/813,846, filed Mar. 7, 1997, now U.S. Pat. No. 5,959,529 5 location-determining device; and a sensor interface unit The 

for which priority is claimed. sensor interface unit includes a programmable microproces- 

n a rurn r"\i tntt\ nc tuu ivr\ /TMTin\r sor having an active state and an inactive state. The micro - 

BACKGROUND OF THE INVENTION . U1 . « c , L • , tB . * 

processor is operable to change from the inactive state to the 

This invention relates to a portable, real-time, reprogram- active state responsive to the occurrence of any of a set of 

mable sensor monitoring system. jq activating parameters for an activation condition including a 

For over fifty years, governments have used both active preselected state of the at least one automatic sensor, a 
and passive detection systems to track vehicles and troop request signal from an external source, and, in the case of a 
movements. Intelligence communities have employed human subject, a status signal by the subject. The micro- 
multi-million dollar satellite-based sensors including high- processor is in communication with the at least one auto- 
resolution cameras, infrared, and radio direction finding is matic sensor and the location-determining device. The sen- 
equipment to covertly monitor areas of interest. Only sor interface unit further includes a communications device 
recently have the economies of scale and manufacturing interface in communication with the microprocessor, a first 
breakthroughs permitted using derivatives of this technol- transceiver of a communications device in communication 
ogy for commercial applications. with the communication device interface, and a power 

Early commercial applications were satellite -based 20 supply that provides power to the microprocessor, the corn- 
vehicle tracking systems using communications satellites in munication device interface, and the first terminal of the 
stationary (geosynchronous) orbits above the earth. These communications device, as well as any other components of 
systems all employ terminal- antenna packages that are suit- the portable unit that require power, 
case size and have healthy price tags, and consequently have The one or more sensors are selected appropriately to the 
been limited in use to large trucking firms. To reduce the 25 subject and the reasons for monitoring the subject. For 
price and terminal size for general consumer use, there have example, the sensors could include an audio/visual sensor, a 
been two approaches. One employs wireless networks using biological condition sensor, a chemical sensor, a meteoro- 
low-earth orbiting satellites, and a second uses local cellular logical sensor, a motion sensor, an electromagnetic sensor, a 
capabilities and other existing terrestrial wireless networks. seismic sensor, or an apparatus sensor. 
With these new capabilities, the mobile asset monitoring and 30 ^ i ocat j on -determining device may either be selected to 
tracking market has grown to include all modes of surface determine m absolute position of the portable monitoring 
transportation. The current major focus is in vehicle security ^ or a rektivc position of the portable monitoring unit 
and stolen vehicle recovery. The lower cost of communica- ^ rcspect tQ some other locatioQ> The locat ion- 
tions has also permitted the market to expand into small fleet determining device is preferably a global positioning system 
management, as well as navigation, traffic control, and 35 (G p S ) receiver, but other types of devices such as triangu- 
roadside assistance. lation dev ices or cellular-telephone-based devices may also 

Although these capabilities are valuable, the inventor has De u^d 

recognized that they do not address from a personal per- Addit ' ionaUy , there is a central monitoring device includ- 

spective a problem of increasing unportance in society, m a secQnd terminal of ^ communications devi ^d, 

which nearly everyone encounters dunng their lives. This 40 ^ & ^ communication ^ ^ S£Cond 

problem * based upon the need to monitor a remotely rf ^ romlmlnicatioDS device and a ter ^ 

located person or other subject that attempts to function receives ^ communications device ^ processes 

normally but may or may be able to do so; and rf the subject ia&xaa&m from tne sensor interface ^ ^ 

does not function normally notification must be made and monitoringdevice istypical iy able to maintain foe necessary 

corrective action taken In a commonly encountered 45 OTmmunications wito a number of Ae teble moiritori 

situation, an elderly or infirm .relative attempts to lead a ^ The monitormg device be ^ ^ 

normal, independent life but there « concern that, dueto ^ QWn ]oat £ n ^ fctenllin 5 lg ca p ability for 

age or infirrmty, the relative may not be able to do so. The ^ an ^ of a ^ rekUve tQ each 

concernedpersonmay checkfrom tmie-to-Ume by calling or bfc monitori ^ 

visitmg, but such checking may be unreliable because the 50 

relative may suddenly become ill long before the next check. In operation, the microprocessor is programmed with a set 

Moreover, both the relative and the concerned person may of activating parameters for the activation conditions and 

be unable to recognize signs of impending distress. Too thereafter enters the inactive state. The microprocessor is 

frequent a telephone call or visit may upset the relative. activated wsponuve to the occurrence of the activating 

There is a need for an approach that will allow a subject * Peelers of any of the activation conditions The micro- 

to function normally but be monitored and maintain com- P rocessor * , ? M » status of the subject from the automate 

munication as needed for abnormal or emergency situations. ? ens ° r ^ the . location of the portable unit from the 

The present invention fulfills this need, and further provides location-determining device and sends a status message, 

related advantages through the communications device, to the central monitor- 

60 ing device. 

SUMMARY OF THE INVENTION ^ microprocessor of the sensor interface unit is con- 

The present invention provides an apparatus and a method figured with a unique unit identifier, central monitoring 

for remotely monitoring the status of a living or an inanimate device addressing data, and the initialization data and rules 

subject. The approach of the invention permits the monitor- to be employed with each sensor embedded in or interfaced 

ing of the condition and location of the subject, with 65 to the unit. The sensor interface unit may be configured on 

interaction by the subject in some cases. The nature of the a sensor- by-sensor basis to transmit all sensor data received 

monitoring may be varied as necessitated by circumstances. once activated, or all data meeting certain predefined criteria 
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such as a time window, decibel level, or signal threshold. FIG. 2 is a block diagram of multiple-user architecture of 

Data transmission from the sensor interface unit may be the communications link of the present invention; 

initiated manually, activated via a control signal from the FIG. 3 is a block flow diagram of a preferred method for 

central monitoring device, or automatically initiated in practicing the invention; and 

response to receipt of specified inputs from one or more of < . _ , , . _ c . . ... 

the interfaced sensors. In one embodiment, the sensor inter- FIGS - ^ 7 are block flow dia g rams of °P eraUon of the 

face unit includes an audible tone or visible light generator apparatus. 

feature that is activated by a call from the central monitoring DETAILED DESCRIPTION OF THE 

device, and a means to activate/deactivate the feature. INVENTION 

The central monitoring device includes the second termi- 1Q 
nal of the communications device that permits it to com- As shown in FIGS. 1 and 2, an apparatus 10 for remotely 
municate with any of a plurality of portable monitoring monitoring and assessing the status of a subject includes a 
units, to uniquely identify each unit and the data relative to portable monitoring unit 12 and a central monitoring device 
its configuration and use, to process the data received, and 14, which may communicate via by a wireless communica- 
to display the processed data to an operator of the central tion link 16. FIG. 1 illustrates a preferred embodiment of the 
monitoring device. The position data may be displayed on a 15 apparatus 10. FIG. 2 illustrates an architecture of the corn- 
map or referenced by distance and bearing relative to a munications link wherein multiple portable monitoring units 
known address or location. The central monitoring device u and central monitoring devices 14 are accommodated, 
includes the ability to forward the data received to other ^ , , , . . , , . . 
devices c P 0 ™ 3 ^ monitoring unit 12 includes a sensor mter- 

„ * t . • j * i r iL on face unit 20 having a microprocessor 22 with multiple inputs 

Thus, the present invention deals with events from the 2U . . t .„ f . , . r , o ■ 

^. K. , . . , . , . , and outputs, illustrated in a bus architecture. Communica- 

perspective of the subiect being monitored. Events at the . - K ' . . iL iL . , 

portable monitoring unit are sensed. The central monitoring Uo * of * c microprocessor 22 with the wireless communi- 

device may make a periodic status query to the portable ™ tlon 16 > f d ih f ncc wth ^ central monitoring device 

monitoring unit. The status inquiry may be made in an H is effected through a communications device interface 24 

auto-response mode without the knowledge or participation 25 md a first transceiver 26 of the wireless communication link 

of the subject, such as the periodic monitoring of sensors 16 Information is gathered by one or more sensors 28. It is 

when the subject is sleeping or even when the subject is preferred that the wireless communication link 16 be a 

awake so as to be minimally intrusive. The portable moni- digital wireless communication link, but an analog link may 

toring unit may be configured to call in to the central be used instead. The sensors 28 may include internal sensors 

monitoring device either periodically or responsive to pre- 30 28a embedded in the portable monitoring unit 12 and/or 

selected sensor readings. The status inquiry may also be external sensors 28fc that are connected to the portable 

made so as to require the response of the subject, for monitoring unit through appropriate external interfaces 30. 

example to determine if an awake subject is mentally (i n FIG. 1, the external interface 30 is illustrated as part of 

capable of responding. In the case of a human subject, the the portable monitoring unit 12, but it may be external to the 

subject may also send a signal such as an i'm OK" signal 35 portable monitoring unit.) The external sensors 28b may be 

to the central monitoring device, either responsive to a page my type tnat may be interfaced with the microprocessor 22 

from the portable monitoring unit or upon the subject's own ^ h ^ interface 30 For example, the interface 30 may 

initiative. If ^ be a standard ^ QT ^ iQterf a pcMaA 

determines the location of the portable monitoring unit, ^ Qr an Ememet ^ ^ mi 

reviews available sensor data such as biological information , * . , . , , . , . 

from or sensor information on a medical device used by the 40 device or other device may also be connected to micropro- 

person, for example an infusion pump, and provides the ^ 22 through the appropriate external interface 30. 

information to the concerned person or, as appropriate, An optional manual input device 32 communicating with 

summons medical assistance. me microprocessor 22 is accessible from the exterior of the 

Asingle central monitoring device may monitor a number P ortablc monitoring unit 12, to allow a user or subject of the 

of different portable monitoring units, each configured dif- 45 portable monitoring unit to provide information to the 

ferently and reconfigurable as needed. An important feature microprocessor 22. The manual input device 32 may be as 

of the invention is the ability to change (i.e., reprogram) the sim P le as a switch such as a push button, or more complex 

activating parameters and the functioning of the portable such * a keypad. Optionally, a display 34, such as a liquid 

monitoring unit to varying needs. Some of the medical and ^stal display, and an audio and/or visual communicator 36, 

status applications for human subjects were discussed in the 50 such as a tone generator, speaker, or flashing light, may be 

preceding paragraph. The same device, but with different provided to signal the user of the portable monitoring unit 12 

sensors, may be used to track and monitor inanimate objects t0 take responsive action. An external port 37, such as a 

such as valuable articles during shipment. In that case the serial or a parallel communication port, is provided to permit 

sensors may indicate the condition of the article such as information or reprogramming instructions to be input to the 

temperature, humidity, or movement, or associated equip- 55 microprocessor 22 at the site of the portable monitoring umt 

ment such as a refrigerator or heater. u - ( A compatible sensor may also be connected through the 

Other features and advantages of the present invention ^ tcr u nal P° rt 37.) The manual input device 32, the display 

will be apparent from the following more detailed descrip- 34 > audl ° and/or . visua i communicator 36, and external 

tion of the preferred embodiment, taken in conjunction with P ort 3 7 are ^ach optional features that may be provided for 

the accompanying drawings, which illustrate, by way of 60 s P ecinc applications. 

example, the principles of the invention. The scope of the ^ microprocessor 22 may be a Multi-Chip Package 

invention is not, however, limited to this preferred embodi- (MC?) ^ as the currently available Vadem VG330, the 

ment Advanced Micro Devices AMD Elan SC400, the NEC 

HHT-ASSP, or the ZF MicroSystems SMX/386. The micro- 

BRIEF DESCRIPTION OF THE DRAWINGS 65 processor mcludcs a power managemerit unit which permits 

FIG. 1 is a block diagram of a preferred embodiment of the microprocessor to be placed into an inactive state or 

an apparatus for remotely monitoring a subject; awakened to an active state by a proper signal. The power 
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management achieves conservation of the power of the wireless communication with one or more portable moni- 
power supply 42. The microprocessor is typically provided toring units 12, here illustrated as two portable monitoring 
with memory 44, which may be a random access memory, units. Each cell site 70 mav be in wireless communication 
a read-only memory, a mass storage device, or any combi- with one or more central monitoring devices 14. There are 
nation of these types of memory. This memory may be 5 two types of such central monitoring devices illustrated, a 
shared with other components of the portable monitoring central monitoring device 14a in wireless communication 
unit 12. The first transceiver 26 may be a single-board digital with the cell site 70, and a central monitoring device 14b in 
wireless module such as a WIT915 or WIT2500M marketed land- line communication with the cell site 70 through the 
by Digital Wireless Corporation, with the appropriate inter- central office 72, The central monitoring devices 14a would 
face 24. The first transceiver 26 has its own power manage- 1Q typically be mobile units, while the central monitoring 
ment unit that permits the transceiver to be placed into an device 14b would typically be a stationary unit. This archi- 
inactive state or awakened to an active state by a proper tecture allows central monitoring devices 14 to be used in a 
signal. wide variety of applications and to monitor many different 
A location-determining device 38 is provided so that the portable units 12, of the same or different types and appli- 
cation of the portable monitoring unit 12 may be deter- 15 cations. 

mined. The location-determining device 38 is preferably a Where there are two or more of the portable monitoring 

global positioning system (GPS) receiver having an antenna units 12 whose operation is overseen by a single central 

40 shared with the antenna of the first transceiver 26. The monitoring device 14, as shown in FIG. 2, the central 

GPS receiver may be a MicroTracker LP global positioning monitoring device assigns each of the portable monitoring 

system receiver module available from Rockwell Semicon- 20 units 12 with a unique identifier, to permit unambiguous 

ductor Systems. Other types of location-determining devices communications with each of the units 12. 

38 such as those based upon cellular cell-site position FIG. 3 illustrates the practice of the present invention. An 

triangulations, LORAN, and the like, may also be used. operable apparatus is provided, numeral 80. The preferred 

A power supply 42 such as a battery provides power for apparatus is the apparatus 10 described previously. The 

the components of the portable monitoring unit 12 requiring 35 microprocessor is programmed with a set of instructions for 

power, and optionally for the external sensor 28b and the general operation and for activating parameters, numeral 82. 

external interface 30. In FIG. 1, the power connections The programming may be provided from the central moni- 

between the powered components and the power supply 42 toring device 14 or from a separate source connected 

are indicated by "PS" to avoid the need for drawing the through the port 37 or the external interface 30. The specifics 

interconnections that would obscure the data- 30 of the programming will be discussed subsequently. The 

communications paths. microprocessor first becomes active to check for the occur- 

The central monitoring device 14 includes at least a reoce of any of the activating parameters of one of the 

second transceiver 50 of the wireless communication fink activation conditions and, if none are present, becomes 

16, to establish communications between the first trans- inactive, numeral 84. If any of the activating parameters are 

ceiver 26 of the portable monitoring unit 12 and the central 35 present, or upon occurrence of any of the activating param- 

monitoring device 14. Typically, the central monitoring eters of one of the activation conditions, the microprocessor 

device 14 further includes a terminal 52 having a commu- becomes (or remains) active, numeral 86. The microproces- 

nications device interface 58 to the second transceiver 50, sor obtains the status of the subject and its location, numeral 

and connections to a display 54 that may be viewed by an 88, and reports that information through the communication 

operator 56. The terminal 52 may be a simple manual 40 link 16 to the control monitoring device 14, numeral 90. The 

system, or, preferably, it may be more complex as illustrated. central monitoring device analyzes and reports the 

In this more complex terminal 52, there is a computer 60 that information, and takes action as appropriate, numeral 92. 

communicates with the display 54 and communicates with At a later time, and as conditions may warrant, the 

and oversees the operations of the portable monitoring unit microprocessor may be reprogrammed, numeral 94. The 

12 in the manner to be discussed subsequently. The central 45 reprogramming may occur from the sources indicated 

monitoring device 14 may also be provided with a location- above, either at the site of the portable monitoring unit or 

determining device 62, particularly if the central monitoring remotely from the central monitoring device through the 

is movable or portable and its location must be determined. wireless communication link 16. 

The location-determining device 62 has an antenna 64 FIG. 4 illustrates the process flow associated with the 

shared with the antenna of the second transceiver 50. The 50 preferred embodiment of the portable monitoring unit 12 for 

location-determining devices 38 and 62 are typically initialization of the sensor interface unit 20 upon being 

selected to be compatible. If, for example, the location- powered up, and then for formatting and sending data 

determining device 38 is an autonomous GPS receiver, the received from one or more sensors 28. Upon power-up, the 

location-determining device 62 normally is also a GPS microprocessor 22 loads the portable monitoring unit appli- 

receiver. On the other hand, the location-determining tech- 55 cation from the non-volatile memory, loads the unit activa- 

nique may utilize a triangulation, time-of -flight, or other tion parameters from memory, and enters the active state, 

type of measurement that requires coordination between the Once operational, the microprocessor reads the memory and 

location-determining devices 38 and 62, which are then then monitors the sensors 28, the port 37, the communica- 

chosen with that technique in mind. tions device interface 24, and the manual input 32 for 

FIG. 2 illustrates an implementation of the apparatus 10 60 activity. If there is no activity on the sensors 28, the port 37, 

in an existing communications link and its integration with or the manual input 32 for a period of time specified in the 

other similar units. In this case, the apparatus 10 is integrated activation parameters, the microprocessor places the com- 

into a cellular telephone communications system having munications device interface 24 into an inactive state. A 

multiple cell sites 70, here illustrated as two cell sites 70. signal from any of the sensors 28, the port 37, the commu- 

The cell sites 70 are each in communication with a central 65 nication device interface 24, or the manual input 32 causes 

oflice 72 (e.g., MTSO, or mobile telephone switching the microprocessor to return to the active state. If the signal 

office), typically by land lines. Each cell site 70 may be in comes from the manual input 32, the process described in 
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relation to FIG. 5 is followed; if the signal comes from the transceiver 26, and it is turn activates the full first transceiver 

communication device interface 24, the process described in 26 and sends an activation signal to the microprocessor 22. 

relation to FIG. 6 is followed. If the signal comes from the Once activated, the microprocessor acknowledges the call, 

port 37 and the service requested is to enter the administra- The central monitoring device 14 then forwards the service 

tion state, the process described in FIG. 7 is followed. If the 5 request message to the portable monitoring unit 12 and 

signaling source is the sensors 28 or the port 37 interfaced thence to the microprocessor and its memory 44. If a status 

to a sensor, and the activity requested is data transmission to request for a response by the subject is made, the display 34 

the control monitoring device 14, the first transceiver 26 is or the audio/visual communicator is operated until the 

powered. When the first transceiver 26 is powered, a con- subject responds through the manual input 32. If the sensor 

nection is established with the central monitoring device 14 10 interface unit is not configured properly when the request for 

via the communications link 16. The microprocessor 22 response by the subject is made, a timeout occurs so that the 

formats the data received from the sensor 28 and transmits configuration can be accomplished. If the call instead 

it to the central monitoring device 14. Upon receipt, the requested data from one of the sensors 28, the microproces- 

central monitoring device 14 processes and stores the sor signals the sensor. Upon receipt of the requested data 

received data in a database associated with the sending 15 from the sensor, a formatted message containing the data is 

portable monitoring unit 12. The operator 56 is notified of prepared and transmitted. If reconfiguration (i.e., 

the data reception and provided the opportunity to display reprogramming) is requested, the microprocessor suspends 

the data, along with locally stored reference information all other input, places a message that an update is in progress 

pertaining to the sending portable monitoring unit 12 for on the display 34, receives the transmitted updating 

review and action as appropriate. 2 o information, performs the requested action, returns to the 

FIG. 5 describes the process flow when the subject desires operational state, places an update success/failure message 

to initiate a transmission to the central monitoring device 14 into the transmit queue, and displays the results on the 

from the manual input device 32 of a particular portable display 34. The status of the update is transmitted to the 

monitoring unit 12. Depending upon the type of manual central monitoring device 14. The operator 56 is notified of 

input device, the communication may be direct (e.g., a panic 25 me ^ a * a rece P n on and provided the opportunity to display 

button signal) or may involve use of the display 34 as well. the data, along with locally stored reference information 

In the latter case, the microprocessor 22 activates the display pertaining to the sending portable monitoring unit 12 for 

34 and presents a menu for the subject. The subject selects review and action as appropriate. 

options from the menu. The microprocessor determines the In some cases, it is desired to receive either data or 

service requested and the message to be sent, and powers the 30 reprogramming from an external source such as a personal 

first transceiver 26. The microprocessor determines what computer connected to the portable monitoring device 12 

action is to be taken from the message type requested and the through the port 37. If the port 37 is interfaced to an external 

rules associated with the current configuration and the sensor and the information is data, the reading is performed 

activation parameters. If a data transfer is requested, the in the same manner as described in relation to FIG. 4 for the 

microprocessor determines for each applicable interface the 35 sensors 28. If the information is reprogramming in the form 

action required, based upon the configuration of the sensor of an application update or new parameters, the portable 

interface unit 20 and the activation parameters. As required, monitoring unit 12 is powered in the normal manner. The 

the microprocessor actuates the interfaced device and sends original application loads into the microprocessor 22, the 

a service request to it. The microprocessor reads the data activation parameters are retrieved and set, and the sensor 

buffer associated with each applicable interface, and upon 40 interface unit 20 enters the operational state. However, if 

receipt of the required data, prepares a formatted message reprogramming is to be loaded through the port 37, no input 

and places the message in the queue for the first transceiver is accepted through any other interface. The external source 

26. If the request is a panic call or a communications check, loads the reprogramming through the port 37. This repro- 

an immediate connection is established with the central gramming may be either an entire new applications program 

monitoring device, and a pre -formatted message is placed in 45 or new parameters for the existing program. If the operator 

the transmit queue. When the first transceiver becomes requests to perform an administration function on a device 

operational, a connection is established with the central attached to one of the other interfaces, the microprocessor 

monitoring device 14 via the communications link 16. When first verifies that the device is operational. If the device is not 

the connection is established with the central monitoring operational, the microprocessor alerts the operation and 

device 14, the communications device interface 24 reads the 50 stands by for further commands. If the device is operational, 

transmit queue and transmits all available messages to the the microprocessor indicates that it is ready to support the 

central monitoring device 14. Upon receipt, the central administration functions and begins routing input and output 

monitoring device processes the received message and to the device until the operation or the device signals it to 

stores the data in a database associated with the sending stop. If a Reset command is received, the microprocessor 

portable monitoring unit 12. The operator 56 is notified of 55 closes any open files and attempts to return to the operational 

the data reception and provided the opportunity to display state. If it is unable to return to the operational state, an error 

the data, along with locally stored reference information message is displayed. 

pertaining to the sending portable monitoring unit 12 for The procedures set forth in FIGS. 4-7 provide the build- 
review and action as appropriate. ing blocks by which a wide variety of queries, status checks, 
FIG. 6 illustrates the process when the operator 56 or the 60 and reprogramming may be accomplished. For example, the 
terminal 52 desires to query a specific portable monitoring central monitoring device can periodically monitor the sen- 
unit 12, to monitor one or more of the sensors 28, to send a sors 28 to determine the status of the subject. The subject 
message to the subject through the portable monitoring unit may be required to "report" by operating the manual input 
12, or to change the microprocessor's configuration or periodically to demonstrate a satisfactory mental condition, 
applications software. A call is initiated by the operator or 65 If the subject fails to report, then the control monitoring 
the terminal via the communications link 16. The connect device can initiate a call, activate the audio-visual commu- 
request is detected by a low-current receiver within the first nicator 36 and/or the display 34 until the subject responds, 
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and then require the subject to perform a series of input 
responses through the manual input 32 to demonstrate a 
satisfactory mental condition. If either the sensor informa- 
tion or the manual input of the subject is not satisfactory, the 
control monitoring device 14 can report this fact and the 
apparent nature of the problem to the concerned person or 
summon help. The location of the subject is available to the 
concerned person or emergency responders from the 
location-determining device 38, whose data is automatically 
communicated to the central monitoring device as part of the 
message information. As will be apparent, many different 
types of these procedures may be used and reprogrammed 
into the portable monitoring unit 12. 

Although a particular embodiment of the invention has 
been described in detail for purposes of illustration, various 
modifications and enhancements may be made without 
departing from the spirit and scope of the invention. 
Accordingly, the invention is not to be limited except as by 
the appended claims. 

What is claimed is: 

1. Apparatus for remotely monitoring and assessing the 
status of a human subject, the apparatus comprising: 

a central monitoring device; 

at least one automatic sensor associated with and moni- 
toring the condition of the human subject; and 

a portable monitoring unit capable of communicating with 
the central monitoring device, the portable monitoring 
unit comprising 

a remotely programmable microprocessor in commu- 
nication with the at least one automatic sensor, the 
microprocessor being responsive to the occurrence 
of any of a set of activating parameters for an 
activation condition selected from the group consist- 
ing of a preselected state for the at least one auto- 
matic sensor and a request signal from an external 
source, 

a first transceiver in communication with the 
microprocessor, for communicating signals between 
the microprocessor and the central monitoring 
device, and 

a power supply connected to provide power to the 
microprocessor and to the first transceiver. 

2. The apparatus of claim 1, wherein the at least one 
automatic sensor includes a sensor selected from the group 
consisting of a biological condition sensor, an 
accelerometer, and an audio sensor. 

3. The apparatus of claim 1, wherein the portable moni- 
toring unit includes: 

a portable-unit location-determining device. 

4. The apparatus of claim 1, wherein the remotely pro- 
grammable microprocessor has an active state and an inac- 
tive state, the microprocessor being operable to change from 
the inactive state to the active state responsive to the 
occurrence of any of a set of activating parameters for an 
activation condition selected from the group consisting of a 
preselected state of the at least one automatic sensor and a 
request signal from an external source. 

5. The apparatus of claim 1, further including 

at least one additional central monitoring device which is 60 
portable and which is in communication with the 
first-named central monitoring device. 

6. The apparatus of claim 1, wherein the portable moni- 
toring unit includes an audio/visual indicator in communi- 
cation with the microprocessor. 

7. The apparatus of claim 1, wherein the portable moni 
toring unit includes 
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a subject status signal input device activatable by the 
subject and in communication with the microprocessor. 

8. The apparatus of claim 1, wherein the central moni- 
toring device is portable. 

9. The apparatus of claim 1, further including 

at least one additional portable monitoring unit having the 
same structure as the portable monitoring unit. 

10. Apparatus for remotely monitoring and assessing the 
status of a human subject, the apparatus comprising: 

at least one automatic sensor associated with and moni- 
toring the condition of the human subject; and 

a portable monitoring unit comprising 

a remotely programmable microprocessor in commu- 
nication with the at least one automatic sensor, the 
microprocessor being responsive to the occurrence 
of any of a set of activating parameters for an 
activation condition selected from the group consist- 
ing of a preselected state for the at least one auto- 
matic sensor and a request signal from an external 
source, 

a first transceiver in communication with the 

microprocessor, and 
a power supply connected to provide power to the 

microprocessor and to the first transceiver. 

11. The apparatus of claim 10, wherein the at least one 
automatic sensor includes a sensor selected from the group 
consisting of a biological condition sensor, an 
accelerometer, and an audio sensor. 

12. The apparatus of claim 10, wherein the portable 
monitoring unit includes: 

a portable-unit location-determining device. 

13. The apparatus of claim 10, wherein the remotely 
programmable microprocessor has an active state and an 
inactive state, the microprocessor being operable to change 
from the inactive state to the active state responsive to the 
occurrence of any of a set of activating parameters for an 
activation condition selected from the group consisting of a 
preselected state of the at least one automatic sensor and a 
request signal from an external source. 

14. The apparatus of claim 10, wherein the portable 
monitoring unit includes an audio/visual indicator in com- 
munication with the microprocessor. 

15. The apparatus of claim 10, wherein the portable 
monitoring unit includes 

a subject status signal input device activatable, by the 
subject and in communication with the microprocessor. 

16. A method for remotely monitoring the status of a 
human subject, comprising the steps of 

providing the human subject with at least one automatic 
sensor selected from the group consisting of a biologi- 
cal condition sensor, a medical device, and an audio 
sensor; 

providing the human subject with a portable monitoring 
unit comprising 

a portable-unit location-determiriing device, 
a programmable microprocessor having an active state 
and an inactive state, the microprocessor being oper- 
able to change from the inactive state to the active 
state responsive to the occurrence of any of a set of 
activating parameters for an activation condition 
selected from the group consisting of a preselected 
state of the at least one automatic sensor, a status 
signal by the subject, and a request signal from an 
external source, the microprocessor being in com- 
munication with the at least one automatic sensor 
and the location-determining device, 
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a first transceiver of a communications device in com- 
munication with the microprocessor, and 

a power supply that provides power to the micropro- 
cessor and the first transceiver; 
programming the microprocessor with a set of activating 5 

parameters for the activation conditions; 
the microprocessor entering the inactive state; 
the microprocessor entering the active state responsive to 

the occurrence of the activating parameters of one of 

the activation conditions; 
the microprocessor obtaining a status of the subject from 

the at least one automatic sensor and the location of the 

portable unit from the location-detenniniDg device; and 
the microprocessor sending a status message over the first 15 

transceiver of the communications device, the content 

of the status message including the status of the subject 

and the location of the portable unit. 

17. A method for remotely monitoring the status of a 
human subject, comprising the steps of 20 

providing the human subject with at least one automatic 
sensor associated with and monitoring the condition of 
the human subject; 

providing the human subject with a portable monitoring 
unit comprising 

a programmable microprocessor, 
a first transceiver of a communications device in com- 
munication with the programmable microprocessor, 
a communication device interface communicating 
between the programmable microprocessor and the 
first transceiver, and 
a power supply that provides power to the 
microprocessor, the communication device interface, 
and the first transceiver; 
programming the microprocessor with a first set of oper- 
ating instructions; 
operating the microprocessor using the first set of oper- 
ating instructions; and thereafter 
reprogramming the microprocessor using information 40 
transmitted through the first transceiver with a second 
set of operating instructions. 

18. A method for remotely monitoring the status of a 
human subject, comprising the steps of 

providing the human subject with at least one automatic 45 
sensor; 

providing the human subject with a portable monitoring 
unit comprising 

a portable-unit location-determining device, 
a programmable microprocessor in communication 

with the at least one automatic sensor and the 

location-determining device, 
a communication device interface communicating with 

the programmable microprocessor, and 
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a first transceiver of a communications device in com- 
munication with the communication device 
interface, 

a power supply that provides power to the micropro- 
cessor and the first transceiver; 
the portable monitoring unit monitoring the at least one 

automatic sensor; 
the portable monitoring unit requiring a report from the 

human subject responsive to the step of monitoring; 

and 

reporting the status and location of the human subject 
from the portable monitoring unit to a central monitor- 
ing device in the event of an unsatisfactory response 
from the human subject in the step of requiring. 

19. The method of claim 18, including an additional step, 
responsive to the report of the human subject, of 

transmitting a voice communication from the central 
monitoring device to the human subject. 

20. A method for remotely monitoring and assessing the 
location and status of a human subject, comprising: 

sensing at least one activating parameter of the human 
subject, the activating parameter being selected from 
the group consisting of a biological condition of the 
subject, an acceleration of the subject, a status signal 
input from the subject, and an audible communication 
of the subject, and supplying a corresponding activat- 
ing parameter signal to a normally inactive micropro- 
cessor in a portable monitoring unit; 

shifting the microprocessor from its normally inactive 
condition to an active condition in response to any of a 
predetermined set of activating parameters; 

determining the location of the subject and supplying 
corresponding location signal to the microprocessor; 

when the microprocessor is in its active condition, trans- 
mitting to a remote central monitoring device any 
activating parameters received by the microprocessor; 
and 

receiving audio signals from the remote central monitor- 
ing device for voice communication between the cen- 
tral monitoring device and the subject. 

21. The method of claim 20, further including an addi- 
tional step of 

transmitting signals from the central monitoring device to 
a second, portable central monitoring device. 

22. The method of claim 20, further including the addi- 
tional steps of 

providing at least one additional portable monitoring unit 
to at least one additional human subject, and 

the central monitoring device remotely monitoring and 
assessing the location and status of each additional 
human subject. 
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